Effects of the new antiarrhythmic peptide ZP123 on epicardial activation and repolarization pattern.
Antiarrhythmic peptides such as AAP10 (Gly-Ala-Gly-4Hyp-Pro-Tyr-CONH(2)) have antiarrhythmic properties related to their stimulatory effect on gap junctional coupling. However, most of these peptides are not stable in enzymatic environment which limits studies with these compounds in vivo. ZP123 is a new antiarrhythmic peptide constructed using a retro-all-D-amino acid design of the AAP10 template (Ac-D-Tyr-D-Pro-D-4Hyp-Gly-D-Ala-Gly-NH(2)). The aim of this study was to compare the effects of AAP10 and ZP123 on epicardial activation and repolarization patterns in isolated perfused rabbit hearts. In addition, we tested the effect of these compounds on PKC activation in cultured HeLa-Cx43 cells. Rabbit hearts were perfused according to the Langendorff technique with Tyrode solution at constant pressure (70 cm H(2)O). After 45 min equilibration, either AAP10 (n = 7) or ZP123 (n = 7) was infused intracoronarily in concentrations of 0.1, 1, 10, 100, and 1000 nM (15 min for each concentration) in the presence of 0.05% bovine serum albumine. 256 AgCl electrodes were attached to the hearts surface and connected to the inputs of a 256 channel mapping system in a unipolar circuit (4 kHz/channel, 0.04 mV vertical resolution, 1 mm spatial resolution). For each electrode the activation and repolarization timepoint were determined. We found that both peptides significantly reduced epicardial dispersion by a maximum of about 20% thereby enhancing the homogeneity of epicardial action potential duration, while the action potential duration itself was not affected. The beat-to-beat variability of the epicardial activation pattern was stabilized by both peptides as compared to an untreated time-control series. Other parameters such as LVP, CF, heart rate, or total activation time were not effected by either of the peptides. In a second protocol, rectangular pulses were delivered to the back wall and the propagation velocity was determined longitudinal and transversal to the fiber axis. We found an increase in both longitudinal and transversal conduction velocity. Using a commercial PKC assay on HeLa-Cx43 cells we found that 50 nM AAP10 and 50 nM ZP123 increased activity by 99 +/- 6% and 146 +/- 54%, respectively. The PKC activation induced by either of these compounds was completely blocked using the selective PKCalpha inhibitor GCP54345. We conclude that AAP10 and ZP123 have similar effects in vitro, but the superior enzymatic stability of ZP123 makes this compound the preferred substance for in vivo studies of antiarrhythmic peptides.